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NASA WILL LAUNCH 

THIRD INTERPLANETARY 

MONITORING PLATPOFLM 

The t h i r d  i n  the  In te rp lane tary  Monitoring Platrorm 

( I M P )  s e r i e s  of Explorer s a t e l l i t e s  i s  zhetluled Tor launch 

by the National  Aeronautics and ;;pace A d m i n i s t x i t i o n  !IO 

e a r l i e r  than May 28 i'rom Cape Kennedy. 

The IMP s e r i e s ,  designed t o  mei?surc rna:l;ni.tLc f j e l d s  cosr:i_'.c 

r z y s  and th2 sc1zr vlnd, v- t r r i i .  - nf'f' to a ;,uccessi'uI s t a r t  ~ v i t l i  

Explorer  X V I I I ,  launched Nov. 26, 1953. .me satellite i;avc: 

p h y s i c i s t s  a new view o r  how the fiartiits malj;nc:t:i_c J'feld 

extends i n t o  space and becomes d f s t o r t e d  by the Sun's 

powerful inf luence.  

r-1- 

That anci o the r  d i scove r i e s  a t t r i b u t e d  tc ?-rplorep X V I I I  

have made the  near-Earth region of :;pace an area or pr lnc  

s c i e n t i f i c  i n t e r e s t  ana one oi' r a p i d l y  exparidinl; ic~iowlcdgc:. 
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The new s a t e l l i t e ,  IMP-C, will br, launchcd by a t n r c e -  

s t age  Del ta ,  

i nc l ined  33 degrees t o  the  Equator a n d  to take tfic s a t e l . ; i t e  

l30,OOO miles  i n t o  i n t e r p l a n e t a r y  space and az C:LOSC LO 

E a r t h  as 120 miles .  About four days will bc m q u i r e d  f o ~  

t h e  130-pound s a t e l l i t e  to compleCe an o r b j t .  

The h ighly  e l l i p t i c a l  orbit ic p h n n e d  to bc 

The spacecral’t coiitaims nine experiments 1)y s c l e n t l  sts 

from the  u n i v e r s i t i e s  of Ca l i fo rn ia ,  Eerkeley, arid Chica:,;o, 

Massachusetts I n s t i t u t e  or Technolo[:::, Cambritli;e, NASA’s 

Goddard Space F l i g h t  Center, Grccnbcl t ,  Nt l .  , and the? NA?A 

Ames Research Centcr, Mountain Vicw, Calif’. 

The I M P  s e r i e s  i s  p a r t  o f  the space o x p l o r ~ ~ t i o i i  progmri! 

of NASA I s Off i c e  of Space Scfcrizc anct Applicat?-cxis. i’ro,jt:ct 

management is  excrc iscd  by the Goddard c e n t e r  W h . i C \ l  d?zigri:?, 

b u i l d s  and tests the IMP satellites. 
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The IMP studies complement the sc jen t i f ‘ ic  ob jec t ives  o f  

the NASA Orbiting Geophysical Obscrva to r i e s  and will con t r ibu tc  

t o  the development o f  solar f lare  p r e d i c t i o n  c a p a b i l i t y  wh.ic’i-1 

w i l l  be use fu l  t o  the  NASA Apollo manned Moon l a n c l i n ~  pro;yam. 

( BACKGROUND INFORNATION Ei’oLLOWS) 

- more - 
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The IMP-C is a compact 130-p0und physics  labora tory .  

It has  an octagon base,  e i g h t  inches high and about 28 inches  

i n  diameter. All but  two of its experiments a r e  mounted in 

this e ight -s ided  base.  

Magnetometers, which measure magrietic r i e l d s  i n  space, 

have been mounted t o  avoid interl 'ercnct. from b l i c  weak magnetic. 

f i e l d  c rea ted  by the s a t e l l i t e  itseli ' .  A rubidium-vapor 

magnetometer i s  mounted on a boom which w i l l  te lescope out  

six feet a f t e r  o r b i t  i s  a t t a i n e d .  Two f luxga te  magnctomctcr 

sensors--folded at t i m e  of launch--wil l  be extended on sevcn- 

f o o t  booms. 

The s a t e l l i t e  w i l l  be s p i n - s t a b i l i z e d  i l l  o r b i t .  

So lar  c e l l  arrays a re  mounted on t'our panc ls .  The powcr 

der ived  from the  Sun w i l l  charge 13 silver-cadmium b a t t c r i c c .  

The s a t e l l i t e  1s four-wat t  t r a n s m i t t e r ,  weighing onc arid onc- 

half pounds, w i l l  t r ansmi t  d a t u  to NASA's worldwide networ!C 

01' t r ack ing  and recelvinp; ::tat3 on:;. 

- rriore - 



LAUNCH WINDOW 

The per iod during which the launch can be made (launch 

window) i s  ca l cu la t ed  to take f u l l  advantage of the g r a v i t a t i o n a l  

i n f luences  of the Earth,  Moon and Sun on the  spacec ra f t .  

window i s  l i m i t e d  t o  about a one-hour per iod on c e r t a i n  days 

o f  t he  month. 

The 

SCIENTIFIC OBJECTIVES 

A s  were the  e a r l i e r  IMP s a t e l l T t e s ,  the  primary ob jec t ives  

of IMP-C are t o  measure magnetic f i e l d s ,  cosmic r ays  and 

solar winds i n  i n t e r p l a n e t a r y  space--the reg ion  beyond the  

& A L A .  in+’1iinnnn -LUbI*”b sf t h e  Earth’.: m3ll;net.i~ f i e 1 d .  

Magnetic F ie lds  

The bas ic  devicefor  measuring magnetic f i e l d s  i s  the 

magnetometer. The s a t e l l i t e  c a r r i e s  two types  of magnetometers 

provided by the Goddard Space F l i g h t  Center.  They are: 

- more - 
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1, The rubidium-vapor magnetometer, a five-pound ball- 

shaped device, 13 inches in diameter, mounted six 

f e e t  above the satellites's main structure. 

2. Two flizfrate magnetometers, mounted on seven-foot 

booms attached to the base oI' the satellite. 

The experiments accurately measure magnitude and 

direction o f  the magnetic field in space. The InTormation 

obtained is of value in determining the physical state of 

the interplanetary space, its dynamfcal characteristics and 

the interactions of' the streaming solar plasma with the 

geomagnetic field, 

Primary objective oi' these experiments is t o  measure 

the interplanetary magnetic field undisturbed by the presence 

of the Earth's field. In addition, the  instruments also can 

be used f o r  measurement o r  i'felds in the vicinity oI' t h e  

Earth's geomagnetic cavity boundary and the interaction 

r eg ion  associated with the solar streaming plasma and the 

[;eomaznetic field. 

The rubidium vapor magnetometer measuring the magnitude of 

magnetic fields is used with a bias coil system 'which permits 

directional measurement. 
- more - 
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The two fluxgate magnetometers are t o  measure the 

direction of weak magnetic fields. The instrumentation is 

complementary in that the rubidium vapor magnetometer permits 

the calibration of the zero  levels of the fluxgate magnetometers 

in flight. 

The dynamic range of the fluxgate sensors is f 40 gamma - 
(1 gamma = 10-5 gauss) with an accuracy of 3. .16 gammas. 

The dynamic range of the rubidium vapor magnetometer is 0.1 

gammas to 1000 gammas. The magnetic field strength near 

the Earth varies from 30,000 gammas at the equator to about 

70,000 gammas at the poles. 

- 

Cosmic Rays 

zrjti-, types of cGsmi~ padiation--gmlactic and solar--will 

be studied. Four experiments will measure cosmic ray intensity, 

composition and direction, They are: 

1. A device which used solid-state detectors and a range- 

energy l o s s  telescope to search out charged particles 

of comparative low energy. This will study the particle 

spectrum and its nuclear composition, concentrating on 

hydrogen, helium and lithium. Since it is now a period 

of comparative solar quiet, this is an opportune time 

t o  detect these low energy particles which are believed 

to be of galactic origin. The device also will monitor 

- more - 
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i n  d e t a i l  t h e  p a r t i c l e  energ ies  r e s u l t i n g  from s o l a r  

f l a r e s  which may occur during the s a t e l l i t e ' s  l i f e t i m e .  

It w i l l  a l s o  look for low energy trapped protons i n  the  

Earth 's  magnetosphere. 

Chicago. ) 

(Prepared by the  Univers i ty  of 

2. Two pancake-shaped ge ige r  counters - -ca l led  p a r t i c l e  

te lescopes--are  t o  obta in  data on d i r e c t i o n  and f l u  of  

cosmic r ays  produced by large solar flares. With t h i s -  

da ta ,  i t  i s  hoped an i n t e g r a t e d  idea of i n t e r p l a n e t a r y  

magnetic f i e lds  eventua l ly  w i l l  be obtained. 

by the Goddard Space F l i g h t  Center.) 

(Prepared 

3. A p a r t i c l e  te lescope  t o  measure the  flux of  g a l a c t i c  

cosmic rays  and i d e n t i f y  hydrogen, deuterium, tritium, 

and helium i n  energy ranges of  from 12 t o  80 m i l l i o n  

e l e c t r o n  v o l t s .  The f lux of e l e c t r o n s  of energy from 

one t o  20 m i l l i o n  e l e c t r o n  v o l t s  a l s o  w i l l  be s tud ied .  

This experiment w i l l  provide data on ene rge t i c  e l e c t r o n s  

i n  space beyond the Van Allen b e l t .  Time v a r i a t i o n s  i n  

observed fluxes o f  t hese  e l e c t r o n s  provides  evidence 

about t h e i r  o r i g i n .  

F l i g h t  Center. ) 

(Prepared by the Goddard Space 

- more - 
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b .  

r a d i a t i o n  and determine i t s  q u a n t i t y  i n  terms of  a 

dose r a t e  of roentgens per hour. Changes i n  i n t e n s i t y  

of cosmic r a d i a t i o n  caused by f l a r e  a c t i v i t y  a l s o  W i l l  

be recorded. 

An ion  chamber t o  measure the  presence of Proton 

(Prepared by the Univers i ty  of Ca l i fo rn ia*  ) 

Another experiment being f l o w  c o n s i s t s  of two ge ige r  

counter  tubes to d e t e c t  f l uxes  of e l e c t r o n s  with an energy 

above 40,000 e l e c t r o n  v o l t s .  

an important role i n  many geophysical phenomena. Information 

on this f l u x  he lps  determine the Sun's r o l e  i n  supplying 

energy t o  the  Ear th ' s  r a d i a t i o n  belts.  (Prepared by t h e  

Un ive r s i ty  of' C a l i f o r n i a , )  

E lec t rons  of  t h i s  energy Play 

Solar  Winds 

Three experiments on board the s a t e l l i t e  w i l l  s tudy the  

e f f e c t s  of solar  wind i n  i n t e r p l a n e t a r y  space. 

1. 

s o l a r  p a r t i c l e s  i n  terms o f  t h e i r  energy. The separated 

P a r t i c k s  produce a current--which i s  a func t ion  of the 

energy level--and can be measured by an e l ec t rome te r  

c i r c u i t .  The device i s  c a l i b r a t e d  t o  determine s o l a r  

wind p a r t i c l e  f lux i n  the v i c i n i t y  of the  s a t e l l i t e .  

To do i t s  Job, proton concent ra t ions  w i l l  be determined 

A curved-plate  e l e c t r o s t a t i c  ana lyzer  will sepa ra t e  

- more - 
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by admit t ing them through a s l i t  of known dimensions 

i n  the  s i d e  o f  t he  s a t e l l i t e ,  (Prepared by the  NASA 

Ames Research Center , )  

2. Another way t o  measure t h e  s o l a r  wind i s  with a 

device which w i l l  permit p a r t i c l e s  t o  e n t e r  a s ix- inch-  

diameter sur face  through a s e r i e s  of g r i d s  tha t  s epa ra t e  

e l ec t rons  and low-energy p o s i t i v e  p a r t i c l e s .  T h i s  

instrument w i l l  determine flu, speed and d i r e c t i o n  of 

the p a r t i c l e s  analyzed. 

I n s t i t u t e  of Technology. ) 

(Prepared by the  Massachusetts 

3.  A small Sensor c a l l e d  the thcrmal ion  e l e c t r o n  

experiment w i l l  c o l l e c t  p a r t i c l e s  and measure the  

amount of e l e c t r i c a l  charge they c a r r y .  P o s i t i v e  and 

negat ive ions  and e l e c t r o n s  are to be measured. 'Illis 

data may i n d i c a t e  whether low energy p a r t i c l e s  c o n s t i t u t e  

a s t a t i o n a r y  gas o r  one t h a t  moves as part  of t he  solar  

wind. (Prepared by t h e  Goddard Space F l i g h t  Center . )  

- more - 
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SCIENTIFIC FINDINGS O F  EXPLORER X V I I I  
Y 

The experiments c a r r i e d  i n t o  space by t h e  f irst  IMP, 

Explorer X V I I I ,  have given t h e  s c i e n t i f i c  community v a l u a b l e  

new i n f  omnat ion.  

O f  s p e c i a l  s ign i f i cance  have been the  s t u d l e s  of the  

boundary o r  t r a n s i t i o n  region between t h e  E a r t h ' s  magnetosphere 

and i n t e r p l a n e t a r y  space.  

The magnetosphere i s  the envelope formed by the E a r t h ' s  

magnetic f i e l d  which p r o t e c t s  man from the r a d i a t i o n  l e v e l s  

e x i s t i n g  i n  i n t e r p l a n e t a r y  space a f t e r  a majar s o l a r  flare. 

Explorer XVIII pioneered in t he  m Z p p i n g  sf t h i s  ret;ion on the  

Sun s i d e  of t h e  Earth.  

Among Explorer XVIIlls important con t r ibu t ions  t h u s  f a r  

has been t h e  discovery of a shock wave p ~ e c e d i i i g  the  E a r t h ' s  

magnetosphere. T h i s  wave, sim!.lar t o  that  c rea tcd  by a super- 

son ic  a i r c r a f t ,  i s  caused by the  s o l a r  wind. 

__ __.__L----- - 

Between t h e  shock 

wave and the magnetosphere bov.nda.ry a t u r b u l e n t  reg ion  of 

h ighly  ene rge t i c  plasma a l s o  has been discovered. 

- more - 
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While t h e s e  d i scove r i e s  have been the  most s i g n i f i c a n t  

new f indings  o f  t h e  f i r s t  IMP, s t u d i e s  of t h e  s t r e n g t h ,  v e l o c i t y  

and changes i n  solar wind p l u s  new i n s i g h t s  i n t o  the i n t e n s i t y  

and t i m e  v a r i a t i o n s  of cosmic rays a l s o  have been of more than  

rou t ine  s c i e n t i f i c  i n t e r e s t .  The o r b i t i n g  of IMP-C, it  i s  hoped, 

Will provide s t i l l  more valuable  i n f  o m a t i o n  i n  these  area:;. 

- 
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Mapping of t hese  regions by Explorer XVIII1s 

magnetometers shows that  t h e  shock wave and the tu rbu len t  

t r a n s i t i o n  reg ion  t r a i l s  back and away from t h e  E a r t h  i n  

inc reas ing ly  widening bands, much i n  t h e  manner of t h e  wake 

of a s h i p  a t  sea.  T h i s  "wake" of pa r t i c l e s  i n  lessening  in t e r i s l t y ,  

may extend as f a r  back as a q u a r t e r  of a m i l l i o n  mi les ,  o r  more. 

Another important Explorer X V I I I  discovery was made 

Dec, 14 and 15, 1963, when t h e  s a t e l l i t e  was near apogee during 

i t s  f i f t h  o r b i t .  I ts  magnetometers r e g i s t e r e d  significant 

inc reases  i n  magnetic f i e l d  s t r e n g t h s  which had not  prev ious ly  

been noted i n  i n t e r p l a n e t a r y  space. Evaluat ion of t h e  d a t a  

coupled with t h e  p o s i t i o n  of the  s a t e l l i t e  i n  space has  a t t r i b u t e d  

the  increased magnetic f i e l d  t o  l;he f a c t  tha t  t h e  spacec ra f t  

was pass ing  through the  t a i l  po r t ion  of a l u i i a r  magnetosphere. 
\ 

- more - 
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More than  5,600 hours of s c i e n t i f i c  data were provided 

by Explorer XVIII before i t s  t ransmission became i n t e r m i t t e n t  

i n  May 1964. A few hundred more hours  of data were received 

be fo re  monitoring of the s a t e l l i t e  ceased a year l a t e r .  

The second IMP, Explorer XXI,  was launched Oct. 4, 1964. 

It w a s  s h o r t  of i t s  planned o r b i t ,  b u t  has provided added data 

on the magnetosphere. 

The IMP Team 

The National Aeronautics and Space Adminis t ra t ion ' s  

Off ice  of Space Science and Applications i s  respons ib le  f o r  

the I n t e r p l a n e t a r y  Explorer S a t e l l i t e .  The IMP-C s a t e l l i t e - -  

as were the f irst  two IMPS--was designed, b u i l t  and t e s t e d  

a t  t he  Goddard Space Pl ight  Center, Greenbelt, Md. 

Pr ime con t r ac to r  f o r  t he  Delta launch v e h i c l e  i s  Douglas 

A i r c r a f t  Co., Santa  Monica, Cal i f .  Douglas also i s  respons ib le  

f o r  pre-launch and launch operat ions undei- t he  s u p e r v i s i o n  of 

the  Goddard Launch Operations a t  Cape Kennedy, 

Contractor f o r  i n t e g r a t i o n  was MR, College Park, Md. 

- more - 
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Key o f f i c i a l s  respons ib le  f o r  the  I n t e r p l a n e t a r y  Explorer 

* -t* 
program and its experiments are: 

. 
NASA HEADQUARTERS 

D r .  Homer E. N e w e l l ,  Associate  Administrator f o r  Space 
Science and Applicat ions 

Dr .  John E. Naugle, Director ,  Geophysics and Astronomy 

D r .  Alois W. Schardt,  Program S c i e n t i s t  

Frank Gaetano, Program Manager 

T. Bland Norris, Delta Program Manager 

Programs Division 

GODDARD SPACE FLIGHT CENTER 

Dr. Harry J. Goett, Di rec tor  

Paul B u t l e r ,  P ro jec t  Manager 

Frank A. Carr, Ass i s t an t  P ro jec t  Manager 

Dr. Frank B. McDonald, P ro jec t  S c i e n t i s t  

W i l l i a m  R. Schindler ,  Delta P r o j e c t  Manager 

Robert H. Gray, Director ,  Goddard Launch Operations,  
Cape Kennedy 

The ExDerimenters 

Magnetic F i e l d  Experiment - Rubidium vapor magnetometers 
Dr. Norman 11'. Ness, Goddard 
Space F l igh t  Center 

Magnetlc F ie ld  Experiment - Fluxgate magnetometer 
Dr. Norman F. Ness, Goddard 
Space P l i g h t  Center 

- more - 
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Cosmic Ray Experiment - Range versus  energy l o s s  
D r .  J. A. Simpson, Enrico 
Fermi I n s t i t u t e ,  Univers i ty  
of Chicago 

Cosmic Ray Experiment - Energy versus  energy loss  
Dr. Frank B. McDonald and 
Dr. George Ludwig, Goddard 
Space F l i g h t  Center 

Cosmic Ray Experiment - Orthogonal Geiger Counter 
Telescope 
D r .  Frank B. McDonald and 
D r .  George Ludwig, 
Goddard Space P l i g h t  Center 

Cosmic Ray Experiment - Ion chamber and g e i g e r  counter  
tubes  
Dr. Kinsey A. Anderson 
Universi ty  of Ca l i fo rn ia  

Solar Wind Experiment - Low energy proton ana lyzer  
D r .  John Wolfe, Ames Research 
Center 

Solar Nind Experiment - Plasma probe 
D r .  Herbert S. Bridge, Plassa- 
chuse t t s  I n s t i t u t e  of Tecnriuiogy 

S o l a r  Wind Experiment - Thermal i o n  e l e c t r o n  sensor  
Robert  Bourdeau and Gideon P. 
Serbu, Goddard Space F l i g h t  
Center 

- more - 
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FACT SHEET 

( IMP-C) 

Launch : 

Apogee : 

Perigee : 

I n c l i n a t i o n  : 

Period : 

Velocity:  

Weight : 

Main S t ruc tu re  : 

Appendages : 

Power System 

Power supply : 

On o r  about May 28, 1965 
Eastern T e s t  Range, Cape Kennedy, on 
Delta rocket  

l30,OOO s t a t u t e  mi les  

120 s t a tu t e  miles 

33 degrees 

About f o u r  days 

24,300 mph a t  perigee 
780 mph a t  apogee 

130 pounds 

Octagon, 28 inches by 28 inches;  e i g h t  
inches hiGh 

Four s o l a r  paddles, 27.6 inches long by 
20 1/8 inches wide 

Four antennas,  16 inckiss long 

Rubidium-vapor magnetometer, on s ix - f  oo t  
boom 

Two f luxga te  magnetometers on seven-foot 
booms 

6,144 N/P mounted on four so la r -o r i en ted  
a r r a y s ;  one f ive-ampere-hour b a t t e r y  pack 
of  13 s i l v e r  cadmium c e l l s  

- m o m  - 
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Voltage : 

Power : 38 watts 

11.5 t o  19.6 vdc 

Communications and data-handling system 

Telemetry : 

Transmit ter  : 

Encoder : 

Tracking : 

Data-Acquisition 
S t a t i o n  : 

Pulsed-frequency modulation (PAW) 

Four-watt output a t  136.125 mcs 

PFM wi th  d i g i t a l  data processor  (DDP) 
f o r  accmulation and s to rage  of data 

S t a t i o n s  of t h e  world-wide Space 
Trackin and Data Acquisi t ion Network 
(STADAN F operated by t h e  Goddard Space 
F l igh t  Center 

Johannesburg, South Afr ica  
Woomera, Australia 
Santiago, Chile 
(Some d a t a  received from o the r  network 
s t a t i o n s  i n  siC;ht a t  pe r igee )  

Rosman, N. C . 
Carnarvon, Aus t r a l i a  

The Delta Launch Vehicle 

The NASA-developed, three-s tage Delta veh ic l e  will be 

used t o  launch IMP-C i n t o  o r b i t .  Delta p r o j e c t  management i s  

under the d i r e c t i o n  of the Goddard Space P l i g h t  Center. 

- more - 
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The Delta veh ic l e  has t h e  fol lowing genera l  c h a r a c t e r i s t i c s :  

Height : 90 f e e t  

Maximum Diameter: 8 f e e t  

L i f t  -off 

F i r s t  Stage:  

Propel lan ts  : 

T h r u s t  : 

Burning 
Time : 

Weight : 

Second Stage : 

Propel lan ts  : 

Thrust : 

Burning 
Time : 

Weight : 

Third Stage:  

Propel lan ts  : 

T h r u s t  : 

Burning 
Time : 

Weight : 

Length : 

Diameter: 

Weight: About 57 tons  

Thor space booster ,  produced by Douglas 
A i r c r a f t  Co. 

Liquid (Kerosene with l i q u i d  oxjrgen 
as ox id ize r )  

l7O,OOO pounds 

About two minutes and 25 seconds 

Over 50 tons  

Aerojet  General Corp., JA 10-118 
propuls ion system 

Liquid (UDMII and IRFNA) 

About 7,500 pounds 

About two minutes and 54 seconds 

Approximately 6,500 l b s .  

Alleghany B a l l i s t i c s  Laboratory X-215;’) motoT? 

So l id  

About 5,700 pounds 

24 seconds 

About 576 pounds 

59 inches 

i n c l i c s  

- morc - 
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During f i r s t  and second s tage  powered P l i g h t ,  t h e  I3ell 

Telephone Laboratory radio-guidance system i s  used for i n -  

f l i g h t  t r a j e c t o r y  cor rec t ions .  It a lso commands second-stage 

cu to f f  when the desired pos i t i on ,  v e l o c i t y  and a l t i t u d e  have 

been achieved. 

Following second stage cutof f ,  a 32-second coas t  per iod 

occurs.  During t h i s  per iod,  small rocke ts  mounted on a t a b l e  

between the second and t h i r d  s tages  i g n i t e  and s p i n  up t h e  

t h i r d  s t a g e  and t h e  s a t e l l i t e  t o  t h e  des i r ed  s p i n  r a t e .  The 

second and t h i r d s t a g e s  then  separa te  and t h i r d  s t a g e  i g n i t i o n  

occurs,  g iv ing  IMP its f i n a l  boost  toward o r b i t a l  i n j e c t i o n .  

Once i n  o r b i t ,  IMP'S s p i n  ra te  will be approximately 20 rpm. 

The chief  Douglas Delta system crieirieer i s  J. Kline and 

Gen. Marcus Cooper i s  head of t h e  Doui;las Field Of'i'ice a t  Cape 

Kennedy. 

END 
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